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‘‘The earth, the land and the water are not an inheritance from our forefathers but on loan from our 
children. So, we have to handover to them at least as it was handed over to us.’’ 
- Mahatma Gandhi 
Abstract 
In 2050 the world will need to provide food for  nine billion people. Meeting this mass demand 
will require an increase in food production levels by some 70%, which is possible only through 
agricultural productivity. Volatility in  the climate amplifies the vulnerability of the resource-
dependent agricultural sector. Agriculture accounts for around a quarter of the  global 
greenhouse gas emissions and 68% of total freshwater withdrawals and consumption in the 
world(www.undp.org). With this perennial dichotomy, it is imperative that agriculture productivity 
increases but with efficient use of resources. The recent black swan event of COVID along with the 
perils of climate change has created mammoth problems for the agriculture sector distorting 
cultivation, harvesting, supply chains, and markets.  At the same time, agriculture commodities 
have remained the only essential need for human survival. It is therefore the time to understand 
the necessity for revival and growth of this sector. Across the globe, there is an urgent need for 
transforming agricultural practices as climate change and food demand increase strain on this 
sector. In India, the Agriculture sector is undoubtedly the largest livelihood provider, specially is  
rural regions. It also contributes a significant portion to the country’s per capita income. Irrigation is 
the most important component of farming. It directly impacts the volume of harvest. It is also affected 
by climate change by either increasing or decreasing water supply. India, a developing economy has 
the majority of farmers who own farms less than two hectors. Is the Indian agriculture adequately 
developed to use modern irrigation techniques? The intention of this paper is to find out the 
contemporary irrigation techniques used by the farmers in India, a developing and agrarian 
economy. This research paper uses exploratory research design, secondary and primary data sources 
for analyzing implementation and effect  of using  innovative irrigation technology. The research 
describes case studies of enterprises that are developing innovative, digitally based smart  irrigation 
technology models to leverage agricultural productivity and make it sustainable. The paper begins 
with introduction and literature review, followed by research objectives and methodology, 
enumerates types of irrigation methods followed by primary data analysis, case studies, discussions, 
and conclusion. 
Key Words: Irrigation technology, innovation, resource-efficient, sustainable agriculture  
I.Introduction 
Sustainable Development Goals(SDGs) proposed by the United Nations are benchmark performance 
indicators for the countries of the world. Out of the seventeen SDGs, goal 2 aims at “end hunger, 
achieve food security and improved nutrition, and promote sustainable 
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agriculture”(www.sustainabledevelopment.un.org/).  This SDG intends to remove of hunger and 
malnutrition across the globe by 2030. This prominently involves increasing food production by 
promoting sustainable agriculture. This  clearly signifies the need for  promoting technology for 
farming.  India is an agrarian economy. However, the share of agriculture in India's GDP has been 
consistently decreasing in the past few years. At present, it contributes only 17 percent to GDP 
making it the lowest contributor. Agriculture in India faces pertinent problems like unstable weather 
conditions, poor farming techniques, agricultural indebtedness, and lack of adequate irrigation 
facilities. 18% of  the world population is hosted by India. She also has  4% of the world's fresh 
water,  80% of which  is used in agriculture(Dhawan, 2017). Innovative irrigation technology is 
imperative for promoting sustainable agriculture. Irrigation is artificial application of water to land for 
the purpose of agriculture production (http://agriculture.vic.gov.au/). Irrigation is practiced to 
maintain t developmental parameters such as provide moisture to the soil and make it suitable for 
germination, make efficient water use, satisfactory growth of crops, aid safe harvest, help cultivation 
in seasonal crops through the year, promote consistent cultivation in multiple cropping and improve 
the level of agricultural output by acting as a catalyst for the adoption of modern technology.   
The demand for food is augmenting  and without the use of advanced technology in agriculture, it is 
difficult  to achieve the increasing demand. In 2050 the world will need to provide food for  nine 
billion people. Meeting this mass demand will require an increase in food production levels by 
some 70%, which is possible only through agricultural productivity. Volatility in  the climate 
amplifies the vulnerability of the resource-dependent agricultural sector. Agriculture accounts for 
around a quarter of the  global greenhouse gas emissions and 68% of total freshwater withdrawals 
and consumption in the world(www.undp.org). With this perennial dichotomy, it is imperative that 
agriculture productivity increases but with efficient use of resources. The recent black swan event 
of COVID along with the perils of climate change has created mammoth problems for the 
agriculture sector distorting cultivation, harvesting, supply chains, and markets.  At the same time, 
agriculture commodities have remained the only essential need for human survival. It is therefore 
the time to understand the necessity for revival and growth of this sector. Across the globe, there is 
an urgent need for transforming agricultural practices as climate change and food demand increase 
strain on this sector. In India, the Agriculture sector is undoubtedly the largest livelihood provider, 
specially is  rural regions. It also contributes a significant portion to the country’s per capita income. 
Irrigation is the most important component of farming. It directly impacts the volume of harvest. It is 
also affected by climate change by either increasing or decreasing water supply. India, a developing 
economy has the majority of farmers who own farms less than two hectors. Is the Indian agriculture 
adequately developed to use modern irrigation techniques? The intention of this paper is to find out 
the contemporary irrigation techniques used by the farmers in India, a developing and agrarian 
economy. This research paper uses exploratory research design, secondary and primary data sources 
for analyzing implementation and effect  of using  innovative irrigation technology. The research 
describes case studies of enterprises that are developing innovative, digitally based smart  irrigation 
technology models to leverage agricultural productivity and make it sustainable. The paper begins 
with introduction and literature review, followed by research objectives and methodology, 
enumerates types of irrigation methods followed by primary data analysis, case studies, discussions, 
and conclusion. 
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II. Literature Review 
Literature reviewed brings to the forefront the significance of efficient utilization of water in 
agriculture. These studies explore modern irrigation technologies and suggest ways of enhancing 
agriculture productivity with the use of these technologies.  According to Skutsch&Rydzewski, 2001, 
Irrigated agriculture makes a significant contribution to food production and rural development in 
many developing countries of the World. Long term benefits of irrigation and drainage development 
can only be achieved by ways that preserve the water productivity and land resources that, in many 
cases, are already under stress. Therefore irrigation and drainage research is important if our 
knowledge to use water efficiently is to be increased and improved. Dhawan( 2017) states that in 
India availability of water resources for agricultural purposes is decreasing. Several areas in India are 
facing acute water shortage problem. If this issue is not solved and the efficient use of water is not 
focused upon, India may face severe water shortage in 1 or 2 decades. It is of prime importance that 
the agriculture sector makes the best use of technology and makes major contributions to prevent the 
exacerbation of the situation. He suggests, to increase water efficiency, improvement of government 
policies and strategic measures to prevent the water misuse should be taken into consideration. 
Awareness of effective irrigation techniques can help the country to come out of this water scarcity. 
According to another author Rehman et al( 2016) modern agricultural technology focuses on two 
major things; first is to obtain the highest yield possible by increasing per hector output and second is 
to get maximum profit. Tal ( 2019) puts forth Israel's agricultural experience. Despite the constant 
shortage of water, pervasive soil erosion and dryland conditions, a 2017 OECD report shows that 
Israel's annual growth rate in the agricultural sector was far above the world average. Rapid 
innovations in agricultural technologies and general farming acumen have shown the potential to 
contribute to progress in improving the conditions of farmers. Israeli 
agricultural innovation has reciprocated with a growing number 
of joint agricultural endeavors with Indian counterparts. A study done in the Tumkur district of 
Karnataka, India infers that the major obstacle for use of precision agriculture technology is small and 
medium-sized holding followed by lack of education and support system (Katke,2020). These studies 
however do not consider the experiences of the users of all the technologies and makers of these 
technologies. This research paper dwells into both through a primary study, to understand the 
irrigation technology adoption intention and challenges. 
III. Research Objectives 
The research focuses on contemporary irrigation techniques and how it’s changing the future of 
Indian agriculture and focuses on the following objectives: 
 Explore various irrigation technologies used presently in Indian Agriculture. 
 Understand the farmers perspective on the use of these technologies 
 Investigate a few startups and companies working in irrigation. 
IV. Research Methodology 
This is an exploratory study using a combination of qualitative and quantitative data analysis. The 
research methods used are the study of literature, secondary data, and surveys for primary data. The 
sample size chosen is 30 farmers and  3 entrepreneurs using convenience sampling. A structured 
closed-ended questionnaire was administered to those farmers who agreed to be a part of this study. 
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Case studies of three organizations perceived to be the game changers in the irrigation technology are 
enumerated to highlight the inclusive entrepreneurship dimension.  
 
V. Theoretical Background 
In developing countries, there is low agriculture production due to smallholdings, traditional methods 
of farming, poor irrigation facilities, and low use of modern agriculture technologies. This is also 
accompanied by biotic and abiotic stresses ( impact of disease, insect, pest infestations, soil salinity, 
heat, cold, drought, flood, etc)(Chatterjee,2016). The National Mission for Sustainable Agriculture 
aims at promoting sustainable agriculture through a series of measures focusing on ten key 
dimensions which encompasses improved crop seeds, livestock and fish cultures, efficient use of 
water, pest management, improved farm practices, nutrient management, agricultural insurance, 
credit support, markets, access to information and livelihood diversification(https://nmsa.dac.gov.in/). 
One key dimension to which the National Mission caters is water use efficiency by use of  
environmentally friendly technologies, adoption of energy-efficient equipment, conservation of 
natural resources, integrated farming, etc. Agriculture accounts for approximately 70 percent of the 
global freshwater withdrawals and approximately 90 percent of its consumptive use. As per United 
Nations Food and Agriculture Organisation (UNFAO,  2010), irrigation and livestock segments 
accounted for 91 percent of water withdrawal in India, which is well above the global average 
(Strategy Paper, Grant Thornton,2016). Effective irrigation systems can directly affect water use 
efficiency. There are various types of irrigation methods and techniques as explained here: 
Irrigation Methods: 
i. Pressurized distribution. 
A pressurized irrigation system operates through a piping system where water flows  under pressure 
as compared to gravity systems where water flows due to level  difference.  The pressurized irrigation 
system provides opportunities for minimum water losses which otherwise occur due to seepage, 
surface absorption, and evaporation in gravity flow condition, particularly in open channel flow. This 
system also allows the irrigator to apply more precise quantities of water wherever it is needed.   
Thus,  the performance efficiencies are much higher than the gravity irrigation systems.  Major types 
of pressurized irrigation systems include drip or trickle irrigation systems and sprinkler irrigation 
systems.   
A pressurized irrigation system operates through a piping system where water flows under pressure as 
compared to gravity systems where water flows due to level difference.  The pressurized irrigation 
system provides opportunities for minimum water losses which otherwise occur due to seepage, 
surface absorption, and evaporation in gravity flow condition, particularly in open channel flow. This 
system also allows the irrigator to apply more precise quantities of water wherever it is needed.   
Thus,  the performance efficiencies are much higher than the gravity irrigation systems.  Major types 
of pressurized irrigation systems include drip or trickle irrigation systems and sprinkler irrigation 
systems.   
A pressurized irrigation system operates through a piping system where water flows under pressure as 
compared to gravity systems where water flows due to level difference.  The pressurized irrigation 
system provides opportunities for minimum water losses which otherwise occur due to seepage, 
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surface absorption, and evaporation in gravity flow condition, particularly in open channel flow. This 
system also allows the irrigator to apply more precise quantities of water wherever it is needed.   
Thus,  the performance efficiencies are much higher than the gravity irrigation systems.  Major types 
of pressurized irrigation systems include drip or trickle irrigation systems and sprinkler irrigation 
systems.   
This system uses  a pipeline through which  water flows under pressure. The pressurized irrigation 
system ensures  minimum water losses which otherwise occur due to seepage, surface absorption, and 
evaporation . This system also allows the user  to apply more precise quantities of water wherever  
needed. Thus, this system is more efficient than the gravity irrigation systems. Commonly used  
pressurized irrigation systems are  drip or trickle irrigation system and sprinkler irrigation system. 
(Chauhdary et al.2017) 
ii. Gravity flow distribution.  
This irrigation method relies on gravity rather than  pressurization. It  needs  low energy input to 
move water as nature does most of its work. Gravity technologies consist of  two elements; first, 
water control mechanism  in the field and water delivery method. In this system the water is delivered 
from highest elevation point to the end of a sloped field. Because of gravity water is  distributed 
across the field. In an unleveled field , water is either controlled by running the water down furrows 
in the field, between borders, or is not controlled at all. (Frisvold et al, 2018) 
iii. Drainage flow distribution. 
This is an  irrigation method  in which water is distributed over the field by overland flow. A flow is 
initiated  at one point of the field and covers the field gradually. The extent of  field covered is 
dependent on the differences between the  water release onto the field, force of water, and the 
accumulating infiltration into the soil. Other factors include field slope, surface roughness, and  shape 
of the flow cross-section which is alike  gravity flow irrigation as they both are sub-categories of 
surface irrigation. (‘The Practice of Irrigation’,  Food and Agriculture Organization of the United 
Nations) 
Irrigation techniques  
i. Localized Irrigation 
Localized irrigation is a system in which water is circulated under low pressure through a piped 
network, in a programmed  pattern, and applied as a small discharge to each plant or adjacent to it. It 
can be considered as a basic version of drip irrigation. (The Ministry of Statistics and Programme 
Implementation, 2017) 
ii. Sprinkler Irrigation: 
 In sprinkler, water is piped to one or more central locations within the field and distributed by 
overhead high-pressure sprinklers or guns.  (The Ministry of Statistics and Programme 
Implementation, 2017) 
iii. Drip  Irrigation: 
In drip irrigation, water is applied to each plant separately in small, frequent, precise quantities 
through dripper emitters. It is the most advanced irrigation method with the highest application 
efficiency. In this method  the  water  delivered continuously in drops at the same point and 
percolates  into the soil and moistens  the root zone vertically by gravity and laterally by capillary 
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action. In this innovative way of irrigating the fields, planted area is only partially wetted. (Phocaides, 
1999) 
iv. Overhead Irrigation: 
Overhead irrigation is the most practical and commonly used irrigation system for container 
production of woody ornamentals. In practice, many nursery growers use drip or microjet irrigation 
for material grown in containers >20 liter. (Beeson & Knox, 1991) 
v. Manual Irrigation: 
This  system is a very simple, but effective method for making water available to crops. The systems 
work by allowing high self-help compatibility at  a low initial cost. It is a labour intensive traditional 
method of agriculture still practiced in India. (Stauffer &Spuhler) 
vi. Sub-Irrigation: 
 Sub-irrigation also called as seepage irrigation is used  in areas with high water tables. It is a method 
of artificially raising the water table to allow the soil to be moistened from below the plants' root area. 
(The Ministry of Statistics and Programme Implementation, 2017) 
The last decade has also seen the emergence of innovative tools to make irrigation more effective. 
There is an emergence of smart farming or precision agriculture, wherein with the help of digital 
technology such as Artificial Intelligence(AI), Machine Learning(ML),Internet of Things(IOT),GPS 
and GIS, farmers can ensure the right amount of resource input to the crop that increases yield. 
According to Dr.Yoav Zeif (www.israelagri.com,2017), “The most effective method of reducing 
irrigation water consumption is by using precision irrigation systems that maximize water use and 
increase yields thus maintaining profitability for farmers”. 
VI. Analysis of Farmers’ data 
Agriculture in India has evolved at a slow pace, overcoming the local, national, and global 
challenges. Irrigation technology has developed considerably fast after the advent of the internet in 
India and there is a spurge of innovation after digitalization. In this research paper, an effort is made 
to understand the adoption of innovative, modern irrigation methods by farmers in India. A primary 
survey was conducted by administering a closed-ended questionnaire to 50 farmers.30 responses were 
received, the analysis of which is hereby enumerated.  
Land for cultivation 
Nearly 50% of the respondents owned landholding between 5 acres to 20 acres. 30.8% of respondents 
owned land up to 5 acres and very few owned land more than 50 acres. The landholding area does not 
affect the decision for use of irrigation technology. 
 
Extent of Satisfaction with the Source of Water  
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A Likert scale question endeavored to know the satisfaction level of farmers with the water sources. 
Most of the farmers were neutral about the sources of water available. 23.1% of farmers were 
extremely satisfied whereas the same number of farmers were dissatisfied. 
Type of Irrigation Methods Deployed  
 
Most (46.2) of the farmers used pressurized irrigation that includes drip or sprinkler, a regulated 
water-saving method.26.9% respondents use gravity flow distribution whereas 23.1% used drainage 
flow distribution i.e natural flow of water to the area of cultivation. Drip or sprinkler irrigation is the 
most popular method of irrigation.  
Extent of Satisfaction with the Irrigation Method Used 
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Most of the farmers were quite satisfied with the irrigation method they used. However, 30.8% of 
farmers were very satisfied and 34.6% were quite satisfied. 
Factors Influencing the Selection of Irrigation Method 
 
Most of the farmers selected the irrigation method based on the suitability for cultivation. Cost was 
also a factor considered for selection of the irrigation method.34.6% respondents mentioned 'less 
water usage' as the reason for selecting irrigation method. 
Awareness of Digital Technology-based Irrigation Method 
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In order to understand the use of digital technology by farmers, the survey administered inferred that 
50% of respondents use mobile applications for irrigation management. However, 34.6 % of farmers 
were not aware of any digital technologies. Very few were aware of  AI, ML, GPS, and GIS.  
Use of Digital Technology-based Irrigation Method 
 
It was alarming to know that though the majority of the respondents owned agriculture land between 
5 to 20 hectares, most of them did not use any advanced digital technology for irrigation. 
Reasons for Not Using Digital technology methods 
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Most of the respondents who do not use digital technology for irrigation, are not aware of this 
technology at the same time all of them find this as very costly. Some stated the constraint of 
availability.  
Overall analysis: Most of the respondent farmers did not use digital irrigation technology for 
farming as they either were not aware of it or it was costly. Though majority farmers owned land for 
cultivation between 5 to 20 hectors they are not aware of digital technology for irrigation eg: AI, ML, 
GPS, GIS. However, the majority of them used drip irrigation methods and were aware of mobile 
technology. This study is conducted in a well-irrigated region of the state of Maharashtra wherein the 
farmers are educated and have adequate exposure to developments in the agriculture sector. In spite 
of this, the use of digital technology is absent.  
VII. Game Changers in Irrigation Technology: Case Studies 
Certain organizations have realized the importance of prudent  utilization of water and are developing 
innovative irrigation technology to help farmers enhance their agriculture productivity with the help 
of these technologies. Case studies of these are enumerated hereby.  
 
 Jain irrigation 
Jain irrigation started in 1987 and has been on the journey of changing Indian agriculture since then. 
Jain irrigation was on the 7th position on Fortunes list of "Change of World" in 2015. Their business 
model has not only generated profit but has led to the social and environmental development of the 
region. In the 1970's Jalgaon was famous for pulse trading and now it is producing almost 16% of 
bananas in the country. Less rainfall and lack of humidity was not suitable for the fruit to grow in this 
region. It was because of Jain Irrigation Systems' effort in pioneering drip irrigation technology that it 
was possible for Jalgaon to be hub of banana production. This initiative by the founder of Jain 
Irrigation, Bhavarlal Jain changed the lives of millions of Indian farmers. In the drought-prone region 
of North Maharashtra, water management was the major problem. But Mr. Jain successfully 
addressed the issue and convince the farmers about the need and benefit of the micro irrigation 
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system (MIS). Tissue cultures prepared in Jain Irrigation's lab doubled the production of bananas in 
half the lifetime of the plant giving 4 times benefit to the farmers.  
With the continuous focus of robust research and development, Jain Irrigation is one of largest micro-
irrigation company in the world manufacturing a diverse range of precision-irrigation products. The 
organization  develops and offers  services such as  soil survey, engineering design and agronomic 
support. They have also undertaken key projects for  irrigation development with a comprehensive 
approach. Their persistent efforts in pursuit of excellence blended with outstanding constant 
endeavors in research and development  have endowed them with  highest Research and 
Development award of the country. The organization is also a recipient  of  numerous other  
accolades  for outstanding performance in exports, fair business practices, quality, and excellence. 
Jain Irrigation System is a market leader  in multiple agro based technology products such as  micro 
and sprinkler irrigation, agricultural inputs, agro-processed products, plastic pipes & sheets. 
Considering the overall irrigation systems in India, the company has introduced Jain Integrated 
irrigation systems wherein the provide 360-degree solutions, from 'resource to root’.Jain Irrigation, 
pioneering private sector organizations in micro and sprinkler irrigation has impacted more than 1lac 
farmers till now.  
Agri Rain 
Agrirain Agro Industries India Private is a  non-government company and has been in the irrigation 
industry for over 9 years. This is the first organization to  Irrigation as a service in Rwanda and India. 
AgriRain is a precision irrigation systems company which deals with hose reel irrigators. This 
organization was founded by Sri Malladi in 2017 to empower the farming community with modern, 
efficient, and equitable irrigation solutions that save water and increases productivity. The make 
innovate irrigation technology like: 
Hosereel irrigation technology- In India very less farmers use micro irrigation . This is mainly 
because of  absence of adequate financial aid or inability to comprehend the modern technology.. 
Adoption of novel irrigation techniques requires huge subsidies which will cost the government . 
There is apathy on the government front to introduce new advanced technology. On the other side  
rain-fed situation, erratic rainfall and prolonged dry spells lead to reduced yield and failure of crops. 
Agri rain intervenes to mitigate the problem of dryland farmers with limited financial ability, 
technology and business innovation by developing  micro-irrigation systems. 
 Agrirain identified certain critical drawbacks in the irrigation methods deployed by farmers: 
1.  No value is being accrued to water when it comes to irrigation 
2.  Water is being misused and abused in terms of quantity and time of application 
3.  Lack of quicker and cheaper methods of irrigation 
4.  Usage of micro irrigation is being limited to few crops, regions and landholding sizes 
 
Mobile Technology mechanism:  AgriRain has developed an innovative ‘Irrigation as a Service 
(IaaS)  model’ that provides affordable,easy, scalable, reliable, and on-demand irrigation as a 
complete irrigation package. Hosereel in an automated micro-irrigation system that provides water 
supply  in the form of rain. It is a mobile, self-propelled rain gun that is fitted on a cart and is 
integrated with a diesel pump and HDPE pipe. This technology  transits the water through a 250m 
long hosepipe connected to a sprinkler cart enables sprinkler to move freely and reach all around the 
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farm. Water is split into minute droplets and is sprinkled as uniform rain. The water quantity  used to  
irrigate the crop can be measured and  regulated as per crop requirements at intervals.Sensors are 
installed in the field for measuring soil moisture content. Weather  data is tracked on a mobile 
application Jal Suvidha. This application  prepares irrigation schedules for a cluster 40-60 acres for 
each of the water entrepreneurs and mobile alerts are sent to respective water entrepreneurs and 
individual farmers in the irrigation clusters. The operational model includes rural entrepreneurship 
through social engineering.  Hosereel  also trains rural youth and women to be water entrepreneurs. 
They are responsible for precision irrigation at critical stages. 
Advantages of AgriRain’s interventions: The application developed has led to precision irrigation 
with less use of water and labor. Hosereel can irrigate one acre of the field at a rate of 20 mm in 4 
hours. The cost of Hosereel irrigation is less than the existing cost incurred by the farmers and is 
more convenient to operate.  
Using AgriRain's Irrigation service, 292 farmers have irrigated their sugarcane crop across 19 villages 
in Bihar. AgriRain has experimented with  the Hosereel irrigation system in small farm production in 
India in the states of Andhra Pradesh, Bihar, Karnataka, Maharashtra, Madhya Pradesh and 
Rajasthan. The chickpea yield in Rajasthan indicates that there is a yield increase to the extent of 
87.92% in Sardargarh and 19.15% in the case of Suratgarh because of the use of Hosereel irrigation. 
The increased yield response to chickpea in these locations was due to precision in quantity, time, and 
uniformity in the distribution of water across the field and within the soil profile. 
 
Sense it Out 
Founded by  Jasveerv Singh, an IIT Bombay alumnus in the year 2017, Sense it out is an enterprise 
with the objective to improve farmers’ income by increase yield. It works on a sensor-based 
Intelligent Crop Centric Automation. With the help of data analytics tools and suggestions by agro-
experts, Sense it Out works focuses on crop centric solution. 
Modus operandi of the Technology: A sensor module measures the soil temperature, atmospheric 
temperature, and humidity, and this information is sent to the controller. Once moisture level and 
depth of the root is checked, water is pumped if necessary. Water supply is controlled when the 
required moisture level is restored. This process helps to increase the yield twice and reduce waste by 
almost 80%. By successfully exploiting creative ideas they aim to increase efficient business 
practices in agriculture. 
 
VIII. Discussions and Suggestions 
The government of India has a robust ecosystem in place for achieving goal 2 of SDGs. One 
significant aspect of this ecosystem is farmland irrigation. There are substantial efforts taken by the 
government to plan, develop, and implement irrigation techniques that enable efficient and precise 
usage of water. Sustainability of agriculture depends on appreciate the use of water from the available 
sources. There is a transition in the irrigation technology from traditional to digital. Efforts have been 
made by the government through schemes such as Pradhan Mantri Krishi Sanchaee yojana and 
National Mission for sustainable agriculture to help farmers in using advanced irrigation 
technologies, drip irrigation system is one of the keys. However, it is experienced that these efforts 
are not adequate and face challenges-lack of focus on new irrigation techniques, absence of easy 
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financing and subsidy disbursement impediments. The primary study conducted infers that farmers 
use drip irrigation but have not still adopted technologies based on AI, MI, and GPS (digital). 
Unawareness and cost are the two main factors for not using these technologies. Private organizations 
such as Jain Irrigation, Agri rain, and Senseit out have developed IT-based irrigation models which 
are being successfully adopted by farmers across India. There is an urgent need for more private 
organizations to intervene, innovate technologies and handhold farmers in using them. The 
government should support the  private sector organizations which  
 
IX.Conclusion 
Smart irrigation or precision farming approach is the need of the time for increased and profitable 
agriculture productivity. The contribution of agriculture to India is the least as compared to 
manufacturing and the service sector. However, being an agrarian economy there is a huge potential 
for agriculture productivity to increase. The right type of irrigation is imperative for consistently 
enhanced yield. Irrigation methods in India have evolved from tradition to automated. Innovative 
technologies are being developed to help farmers secure maximum yield. Besides the government 
schemes and the Mission, there is an urgent need to support entrepreneurs who are engaged in making 
automated, digitalized, integrated irrigation systems. There is also a need to connect them tho the 
farmers, especially the marginalized. Government and local bodies need to ensure that these 
technologies are accessible to the farmers. Sustainable agriculture is vital for the food security of the 
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